The objective of this paper is to investigate if Inflation Targeting Regime (hereafter ITR) institutional design has any relationship with growth performance of ITR countries. For this intent, it is initially presented a modified Kaldorian cumulative causation model in order to discuss the effects of changes in the monetary policy rules over the time path of real output, nominal interest rates and inflation. The model has as its main results that a balanced growth path requires that central banks set a long-run target for inflation that is flexible and adjustable to the conditions prevailing in the word's economy. The theoretical model to be presented here shows that flexibility in the definition of the target rate of inflation is an important issue for a balanced growth in the long-run. This result supports the main empirical hypothesis of this paper according to which the level of institutional flexibility of an ITR has a positive relationship with output performance of the ITR countries In order to test the hypothesis, it is estimated a dynamic panel in which output growth rates are related to some proxy variables that represents the level of ITR institutional flexibility. The empirical results support the hypothesis that institutional flexibility of ITR and economic growth have a relationship. Key-Words: Economic Growth, Monetary Policy and Inflation Targeting.
Introduction
The new consensus on macroeconomics establishes that a low and stable inflation rate is of fundamental importance for long-run growth (Arestis and Sawyer, 2006, p.5) and that there is no long-run trade-off between inflation and unemployment (Fontana e Palacio-Vera, 2007) . Another element of the new consensus is that discretion in the conduction of monetary policy should be limited in order to guarantee a low and stable rate of inflation and to minimize the variability of output growth. Although the adoption of a simple k-per cent rule as suggested by Friedman (1968) may not be an optimal monetary policy in an uncertain environment 1 , the mainstream literature on monetary policy argues that central banks discretion must be institutionally restricted in order to reduce the problem of inflation-bias 2 that arise when monetary policy was conducted with discretion. A "constrained discretion", to use Bernanke's famous terminology, can be attained by the adoption of a monetary policy framework where central bank's actions and goals are transparent and accountable.
Transparence and discipline in the operation of monetary policy required a nominal anchor for monetary policy. In the 90's, a growing number of countries has adopted an Inflation Targeting Regime (hereafter, ITR). The ITR is a framework for monetary policy where i) a numerical target or range for inflation rate is defined as the most important or the sole goal of monetary policy; ii) the target rate of inflation is supposed to be achieved by means of appropriate changes in nominal short-term interest-rates set by Central Bank (hereafter CB); iii) monetary policy is conducted by an independent CB (Sawyer, 2006) . The widespread use of ITR had taken place partially due to the failure of the other nominal anchor strategies to control the rate of inflation. Alternative nominal anchors are the exchange rate targeting and the monetary targeting. In the monetary targeting case, the problem was due to the fact that the empirical relation between inflation and monetary aggregates became very tenuous in the 70´s, maybe as a direct result of financial innovations that occurred from that time on, which produce a remarkable instability in the velocity circulation of money 3 . The exchange-rate target was finally abandoned in the 90´s after the emergence of a great number of successive exchange-rate crisis in several countries (Argentina, Brazil, Russia, East Asia Countries) as a result of the perverse combination between a fixed-exchange rate regime with liberalized capital accounts.
So, the new consensus on macroeconomics establishes that ITR is a good institutional framework to guarantee low rates of inflation and to minimize output fluctuations 4 . The reason is that ITR is supposed to produce a "constrained discretion" that combines flexibility and credibility in a ideal way, permitting the CB to react to unforeseen recessions by means of the appropriate change in short-term interest rates in order to minimize output fluctuations around the long-run trend of output; it also reduces the degrees of freedom of CB to produce "inflation surprises" in order to explore the short-run trade-off between inflation and unemployment.
1 See Walsh (2001, pp. 467-472) . 2 There is an extensive literature dealing with the time inconsistency problem, most of which related to Kydland and Prescott (1977) seminal work. The authors show that the central banks' inability in compromise to a low inflation policy could lead to excessive inflation, even in the absence of a long run trade-off between output and inflation. If the expected inflation is low and, therefore, the marginal social cost of increasing inflation rate is low, the policy-makers should determine expansionary policies as a means to elevate temporarily the output level above its normal equilibrium level (market imperfections and other factors could make the potential output to be less than what is socially desirable, justifying that motivation). The general knowledge of this policy-makers' incentive, or even the simple existence of this possibility for the central banks when there is no clear compromise with low inflation rates leads to the increase of inflation expectations; this result is the inflation bias, which cause is inter-temporal or dynamic inconsistency. After all, the discretionary policies results only in more inflation and no output increase. 3 As Carlin and Soskice (2006) pointed out, in United Kingdom was common that, when the monetary authorities tried to control a particular monetary aggregate, there was a sequential response from financial system which generates close substitutes to money, hence getting rid of the target established. Changes in money demand (or the instability of money transactions velocity) undermine the link between monetary growth target and inflation. These problems mentioned had lead to the end of this practice in USA, Canada and UK. 4 About this consensus, see Woodford (2003) .
This optimism about the virtues of ITR is not shared by post-keynesian and other heterodox economists. For the majority of post-Keynesian economists, ITR can not be considered an appropriate framework for monetary policy since i) it is based on the axiom of money neutrality 5 since it assumes the existence of a natural rate of unemployment, determined by the supply side of the economy and largely independent of monetary policy (Arestis and Sawyer, 2005; Palley, 2006) ; and ii) it assumes that inflation is largely the result of excess aggregate demand, that is, a situation where aggregate demand is bigger that equilibrium output determined by the supply side of the economy. Post Keynesian economics, on the other hand, assumes that money is non-neutral in the short and in the long-run, what means that there is no long-run equilibrium for the economy that is independent of monetary policy (Carvalho, 1992, p. 38) . As a direct corollary of long-run nonneutrality of money, there is no sense in defining price-stability as the most important or the sole goal of monetary policy as it is required by an ITR. Besides that, post Keynesian economists adopt the so-called structuralist view of inflation, according to which inflation is the result of a conflict between workers and capitalists over the distribution of income between wages and profits (Arestis and Sawyer, 2005) . In this framework, if the target wage of workers and the target mark-up of firms are exogenously determined, then inflation rate is completely insensitive to changes in the shortterm interest rate by the CB (Palley, 1996, p.182) .
More recently, some post-keynesian economists begin to reconsider the theoretical compatibility between ITR and post-keynesian economics. One example is Palley (2006) . According to him, ITR could make sense for post-keynesian economics if one postulates the existence of a backward bending long-run Phillips curve. The logic of his reasoning is based on the idea that for very low levels of inflation, workers have some kind of "money illusion", what creates a negative relation between inflation and unemployment over a limited range of the long-run Phillips curve. For this range of the long-run Phillips curve, monetary policy should be conducted in order to achieve that rate of inflation that minimizes the unemployment rate. In order words, monetary policy should be guided by M.U.R.I (minimum unemployment rate of inflation). In this setting, a ITR is a desirable framework for achieving the lowest level of unemployment compatible with a stable rate of inflation (Palley, 2006, p.248-249) .
Another example of the issue at hand is Setterfield (2005) . This author elaborate a macroeconomic model with post-keynesian features, where output is demand determined, inflation results from a distributive conflict between workers and capitalists and Central Bank defines an explicit target for the rate of inflation as well as a target for real output. In this framework it is possible to show that the long-run equilibrium of the system is stable what demonstrates the potential desirability of an ITR for the stability of an economy with post-keynesian features.
Despite the growing consensus about the desirability of ITR, the empirical literature about the success of ITR in fighting inflation is still controversial. In a review of recent empirical literature about the relation between interest rates and inflation, Arestis and Sawyer (2006) found that the macroeconometric models for the Euro zone (the ECB area-wide model) shown a small effect of interest rate changes over the rate of inflation. More precisely, they found that a one per cent increase in the short term interest rate in the Euro zone for two years produced a peak reduction of 0.16 per centage point in the second year, which is reduced to only 0.08 per centage reduction in inflation rate in year four and reversed to the benchmark level of the simulation in year five. However, the impact of interest rate changes over investment expenditure is substantial. They report that a one per cent increase in short-term interest rates for two years reduced investment expenditure in 0.39 per centage points after five years. This evidence suggest that interest rate variations can have long-lasting effects over investment and the stock of capital, showing the longrun non-neutrality of monetary policy (Arestis and Sawyer, 2006, p.16) .
Given the notorious effects of interest rate changes over output and investment, an important issue of the debate about ITR desirability refers to the institutional design of the system. In other words, is there any alternative institutional design for a ITR that could reduce the costs associated to interest rate changes and/or minimize the required changes in interest rates for the accomplishment of the inflation target? More specifically, can we define different degrees of institutional flexibility of an ITR, so that a more flexible ITR could, in principle, be compatible with a better performance of output growth than a less flexible ITR?
In this paper it will be defined ITR institutional flexibility as the degree of possibilities allowed by the ITR design for the central banks adjust itself to worlds' economy conditions; for example, by changing its target in face to adverse shocks. In sum, it's the space to practice the "constrained discretion" that it is pointed out by ITR advocates as the regime main advantage over other monetary regimes.
As it will be developed in this paper, the ITR in a country could have many institutional designs: its institutional format is crucial to guarantee the targets accomplishment and credibility building. In the moment that ITR is adopted, the policy-makers have a wide range of institutional operation issues to determine: the use of core inflation or headline inflation to guide the targets; to establish a point inflation target or bands of many wide ranges; to announce a time horizon of one year or a longer period of target convergence, etc. Each of these options can give to the monetary institution a specific fashion: it can be "tight", in a sense that the IT is build with strong emphasis toward target success despite any operational cost of convergences; or the IT can be more "flexible", when the regime tends to take into account the costs and time horizons needed to get the targets' hit. These opposite sides -tight and flexible regimes -are strongly related to, on one hand, credibility, a fundamental issue for tight regimes or ITR in consolidation, which is more commonly adopted by countries looking for a decreasing inflation rates path; on the other hand, there is the preoccupation about the interest and exchange rates volatility associated to tight ITRs. On the subsequent sections of this paper will become clearer which institutional frameworks are flexible and which is tight and what are the consequences of these regime arrangements to countries' growth performance.
The main goal of this paper is to investigate if ITR institutional design has a relationship with growth performance of ITR countries. Hence, the work deal with macroeconomic policies analysis in a wider sense -more than just focus on price stability, the economic growth has its special attention. The discussion lies on the potential role of the institutional design of ITR over growth performance of the countries. For this intent, is presented a modified Kaldorian cumulative causation model in order to discuss the effects of changes in the monetary policy rules over the time path of real output, nominal interest rates and inflation. The model has as its main results that a balanced growth path requires that central banks set a long-run target for inflation that is flexible and adjustable to the conditions prevailing in the word's economy. The theoretical model to be presented here shows that flexibility in the definition of the target rate of inflation is an important issue for a balanced growth in the long-run. This result supports the main empirical hypothesis of this paper according to which the level of institutional flexibility of an ITR has a positive relationship with output performance of the ITR countries, since it gives more degrees of freedom to monetary authorities to adjust itself to adverse shocks than those countries with tight ITR. In order to do that, we will estimate a dynamic panel in which output growth rates are related to some proxy variables that represents the level of ITR institutional flexibility.
Following this introduction, the section 2 details the operation of IT regimes and introduces some evidences of the international experience. The section 3 details the theoretical background that guide the dynamic panel function used in the econometric exercises. The section 4 explores the empirical results. The section 5 ends the paper with some final comments.
The inflation targeting institutional arrangements.
This section details some operational aspects related to ITR adoption 6 . The ITR framework must be designed for the monetary policy conduction to be oriented towards the inflation target; at 6 A quick evaluation of the international ITR institutional framework designs can be accessed in Rocha and Oreiro (2008) . the same time, however, it should be taken into account by central bankers the limits that arise for such a task. The inflation rate is not a variable under full control of the Central Bank. Furthermore, central banks face social costs in terms of output growth -which can be long lasting costs if money is not neutral -when designing monetary policies.
The institutional design of an ITR is defined by four elements: the time horizon of IT, the adoption of a point or a band for the target, the number value of the target and the specific measure of inflation target. The combination of all these features defines the level of institutional flexibility of a ITR. Although a numerical evaluation of the level of flexibility of an ITR is possible, no such an attempt will be made in this paper. Now we will discuss each of these elements of the institutional design of an ITR in some detail.
The time horizon of ITs. The IT time horizon is the period expected by monetary authorities that the monetary policies have effect in adjusting the inflation rate to its target. The inflation rates do not return immediately to the target settled because there are several nominal frictions (such as wage contracts) that make inflation persistent. Besides, the monetary policy act in lags, as Friedman (1969) pointed out emphatically when suggested precautions in the use of money instruments. As ITR gives priority in anchoring the inflation expectations, the policy-makers looks for enhanced transparency in their policies by communicating to the public the time horizon settled. The choice of the appropriate period of target convergence involves a trade-off between the cost in terms of output and interest rates volatility in one hand and the benefits of keeping the inflation under control on the other. As underlined by Colleti et al (2006) , the length of convergence that it takes to reach the target varies widely, depending upon the intensity and nature of the shocks over the economy. When there is a price level acceleration detonated by a persistent shock, such as asset bubbles for example, it would be necessary an expansion of the inflation targeting time horizon as a means to accommodate, in a stable way, the potential unstable effects of the shock.
A short convergence period is associated to big changes in the interest rates as a way to get quickly the inflation rate into the target. This means that a short convergence period defines a tight ITR. The monetary policy affects the economic variables, particularly the inflation rate, in lags that are typically estimated to be two years, according to Mishkin (2001) . For this author, smaller time horizons, as has been adopted by some ITR arrangements, can bring about three problems on the regime conduction. Such small horizons tend to be associated to a frequent loss of the target. The second problem is related to shorter horizons is the instrumental instability: the policy instruments are called into action excessively in this short period of convergence. The results in this case is the excessive volatility of the interest rates, since the lagged effects on the economy resulted from interest rates volatility should be corrected by subsequent deviations of the interest rates in a opposite direction. A third issue pointed out by Mishkin is that a short convergence horizon shows to the public that the CB does not give proper weight to output gaps in its social loss function.
A larger convergence period is associated with a slower change in the interest rates, which tends to result in smaller volatility of real output; however, this arrangement could make the inflation deviations from its target to be more persistent. Therefore, it can be said that there is an optimum time horizon for target convergence that would balance these two opposite scenarios. Each shock has its own optimum time horizon, with each shock bringing a different trade-off between target hit and inflation and output volatility.
On determining the optimum time horizon for IT, it is necessary a quantitative measure of the losses derived in terms of the output and inflation volatilities associated to shorter time horizon on one hand and the degree of credibility lost when is settled a wider horizon policy.
The adoption of a point or a band for the target. The central bank can choose between defining a point target or an interval around a medium point. The choice of an interval for the target put to the CB a trade-off related to the width of the band. On one hand, when central banks adopts a more narrow band, it communicates to the public a stronger compromise in reaching the target than it would a wider band; so, more credibility is related to narrower bands. On the other hand, target bands that are too narrow reduce considerably the ability of the monetary authority to answer to unexpected exogenous shocks. Moreover, the damage to central bank image resulted of the loss of the target is considerably larger than that of losing a point target. The number value of the target. Once a ITR is built, a main issue is the definition of the long run inflation target. For Mishkin (2001) , evaluations about long run targets need as first step a clear definition of what is price stability, and quotes the famous Greenspan's definition that the price stability is that one sufficiently low so that the individuals of the economy don't need to take it into account in their daily economic decisions. According to this definition, any inflation rate between 0 and 3 percent can be satisfactory for developed countries, although some economist as Feldstein (1997) and Poole (1999) support a long run inflation of zero percent, whose virtue would be the appeal of a "magic number", the zero, to the agents' expectations. The international experience, however, as it can be noted in Bernanke et al (1999) , suggests that there is no evidence that the maintenance of the inflation target above zero (but not too much than this), for an extensive period, did bring instability to the public's expectations or decline of central banks credibility. Besides, Akerlof et al (1996) argues that to define the inflation at so low levels produce an inefficiency that results in an increase of the natural rate of unemployment. The authors say that the downward rigidity of nominal wages creates an economy's context where too low inflation rates, as zero for instance, turns impossible an effective adjustment of nominal wages down in response to declining demand for work in some industries or areas, which results in the increase of unemployment and in the hindering of the labor allocation between declining industrial sector and those in expansion 7 .
The inflation measure to the target. The inflation measure used to guide the IT is one of the first steps in designing the regime. If the monetary authority main goal is to maximize the transparency of monetary policy operation, the price index, as suggests Bernanke et al (1999) , should be one of which people are already familiarized and that it is wide and accurate. If monetary authority searches for more flexibility, the price index could exclude some kind of price changes that supposedly does not affect the inflation trend -the so called core inflation, which excludes some prices associated to interest rates or to temporary price movements of volatile nature.
The headline price index has been the main choice in inflation targeting, and just a few countries still adopts core inflations in their regimes (see Table 1 ). The main reason for that can be that the monetary authority does not want the public to take the impression that the central bank chooses the index that better guarantees more favorable results. In other words, the priority to the creditability over publics' expectations with the use of a headline index has been more important to CB than the potential flexibility offered by core inflation targeting. Although the core price index is less volatile for most of the IT countries, in many of them the core index was designed in such a way that it has little difference (or not great difference) in terms of volatility with the headline index time series.
In Brazil, the core inflation index is not used as guide to targets. One of the reasons, as pointed out by Minella et al (2002) , is that in some occasions during the 1970's and 1980's, the government had excluded some items from the price index with ad hoc motivations as an artifice to reduce the official inflation rates; sometimes, even the index calculation was changed to this end. The final result is that the public in Brazil is quite reluctant in accepting an index that excludes some items, in face of those last experiences.
Growth and monetary non-neutralities: a post-keynesian approach.
Neoclassical growth models take for granted that the ultimate limit to long-run growth is the supply of factors of production (cf. Solow, 1957) . Aggregate demand is relevant only to determine the degree of productive capacity in the short-run, but has no lasting impact over the growth rate of productive capacity. In the long-run, Say's Law is valid, that is, supply determines demand.
However, supply of factors of production is not really independent of demand. The relation between the supply of production factors and aggregate demand was analyzed by Kaldor (1988) , giving a new stimulus to the so-called demand-led growth theory 8 . The starting point of the demand-led growth models is that means of production used in a capitalist economy are themselves goods produced within the system. If that is so, the "supply" of means of production should never be considered as a datum independent of the demand for then. In this framework, the fundamental economic problem is not the allocation of a given quantity of resources over the possible alternatives; but the determination of the rate of growth of these resources. In the words of Setterfield:
"The use of produced means of production implies that the ´scarcity of resources´ in processing activities cannot be thought of as being independent of the level of activity in the otherwise, they can be viewed by the public as obsessed with inflation control to the expenses of the equally necessary output stability, losing then the legitimacy avail of the society. 8 The importance of aggregate demand for long-run growth was emphasized by other Keynesian authors before Kaldor. In the growth model of Joan Robinson (1962) , for example, the growth rate of capital stock is determined by the interplay between propensity to invest of capitalists (determined by their animal spirits) and the propensity to save out of profits. An increase in the propensity to save out of profits will produce a reduction in the desired rate of accumulation, showing the fundamental importance of aggregate demand for long-run growth. However, it remains the idea that the availability if means of production sets an upper limit for long-run growth. In fact, the growth rate of the labor force is considered an exogenous variable in the system and can set an upper limit to economic growth since the economy could not grow indefinitely at a rate bigger than the one allowed by the expansion of the labor force (adjusted by technical progress) In 1988 article, Kaldor argued that, in the long-run, the growth rate of labor force is not independent of demand, but adjusts itself to the growth of demand for labor. (1997, p.50) .
economy. What is chiefly important in processing activities is the dynamic propensity of the economy to create resources (that is, to deepen and/or widen its stock of capital) rather than the static problem of resource allocation"
Kaldor´s ideas about demand-led growth have been presented in formal models of cumulative causation where the rate of growth of output is determined by the growth rate of exports, which is determined by the growth rate of labor productivity (considering a fixed exchange-rate regime) induced by the growth rate of real output 9 . In this setting, it is possible the construction of dynamic models where initial conditions largely determine the long-run growth rate 10 .
Up to now, however, no effort has been done in order to incorporate to these dynamic models some important aspects of open-economy macroeconomics as, for example, the openness of capital account and the existence of a floating exchange-rate regime. Besides that, Kaldorian models of cumulative causation ignore completely the effects of monetary policy over long-run growth, what is a surprising feature, given the obvious Keynesian pedigree of this class of growth models.
The model presented here is an extension of the Kaldorian model of cumulative causation developed by Setterfield (1997) . It is well known that the standard model of cumulative causation has four dynamic equations: a first equation relating the growth rate of labor productivity with the growth rate of real output (the so-called Kaldor-Verdoorn Law), a second equation presenting the rate of inflation as the difference between the rate of increase in nominal wages and the growth rate of labor productivity, a third equation showing the growth rate of exports as a function of the evolution of price-competitiveness of exports and the growth rate of world's income and a forth and last equation showing the growth rate of real output as a function of the growth rate of exports.
In the model develop in this paper, there are some modifications in the basic structure of the standard Kaldorian cumulative causation model. First of all, as suggested by Palley (2002) , it is added two new equations to the standard model with the purpose to analyze the dynamics of the productive capacity of the economy. In fact, standard models of cumulative causation say nothing about the "supply side" of the economy, that is, about the evolution of productive capacity through time. This omission will be solved by means of adding a dynamic equation relating the growth rate of productive capacity with the investment rate, in a similar fashion of what was done by Domar (1936) . The second equation to be introduced is a investment function in which investment rate at time t will be supposed as being a function of the growth rate of real output in time t-1 -according with the so-called accelerator model of investment behavior -and of the real interest rate of time t-1.
In second place, it will be supposed that the rate of change of nominal wages is not uniform in all over the world economy (cf. Setterfield, 1997, p.55) , but is country-specific. In this setting, it is assumed that domestic Labor Unions can manage to fix the rate of change in nominal wages at a rate equal to inflation rate of the last period plus all the productivity gains occurred in the last period.
In third place, it is assumed an economy that operates under a floating exchange-rate regime in a setting of restricted (imperfect) capital mobility due to the presence of some form of capital controls. In this framework, the rate of change of nominal exchange-rate is supposed to be a linear function of the difference between the domestic nominal interest rate and the international nominal interest rate adjusted by the country-risk premium. Because of that, the interest rate differential will have an impact over the domestic rate of inflation (by means of exchange-rate variations) and overt 9 Some empirical evidences about the validity of these classes of models must be obtained in Ledesma and Thirwall (2002) . 10 See Dixon and Thirwall (1975) and Setterfield (1997) .
the price-competitiveness of exports, opening a channel by which monetary policy can have an influence over long-run growth rate.
Finally, it is supposed that monetary policy is conducted under the institutional framework of an Inflation Targeting Regime, and the Central Banks sets nominal interest rates at each period based in a version of the so-called "Taylor rule".
The structure of the following model can be presented by means of the following system of equations:
Where:
 q t is the growth rate of labor productivity in period t , is the growth rate of real output, t Yˆt Yˆ is the growth rate of productivity capacity in period t, is planed investment in period t, is the rate of inflation in period t, is the rate of change in nominal wages in period t, is the rate of change in nominal exchange rate in period t, is the rate of inflation in the rest of the world in period t, is the rate of growth of world's income in period t, is the growth rate of exports in period t,
 is the country's risk premium; is the nominal interest rate set by the Central Bank in period t, is the nominal interest rate target for period t, is the target inflation for period t and The equation (1.1) of the system presented above represents the "Kaldor-Verdoorn Law", according to which the growth rate of labor productivity is a positive function of the growth rate of real output due to the existence of static and dynamic economies of scale. Equation (1.2) presents the growth rate of productive capacity in period t as a function of the rate of investment of period t-1. In this setting, the coefficient must be understood -as in Domar (1946) -as the "social productivity of investment", that is, as a coefficient that determines the increase in productivity capacity or in "potential output" that results from an increase in the level of realized investment expenditures. Equation (1.3) shows the rate of investment that is desired by entrepreneurs for period t as a function of the growth rate of output in period t-1 and real interest rate in period t-1. This specification of the investment function combines the so-called "principle of acceleration" (cf. Harrod, 1939) with the Keynesian theory of the "marginal efficiency of capital" (cf. Keynes, 1936, ch.11) according to which desired investment is a negative function of the rate of interest. Equation (1.4) shows the rate of inflation in period t as being equal to the rate of change in nominal wages plus the rate of change of nominal exchange-rate minus the rate of growth of labor productivity. This equation is deduced from a mark-up pricing rule such as
where: z is the mark-up rate, a is the requirement of imported-raw materials per unit produced, e is the nominal exchange-rate, and q is the average productivity of labor (cf. Taylor, 1989) . Equation (1.5) shows the rate of change of nominal wages as equal to the sum of the rate of inflation in period t-1 and the rate of productivity growth. Labor Unions follow a very simple rule for wage bargains: the rate of change of nominal wages must be high enough to compensate loses of purchasing power due to inflation and to incorporate all productivity gains to real wages. Equation (1.6) represents the growth rate of exports as a function of the rate of change of real exchange-rate (by definition, equals to rate of change of nominal exchange rate plus the international rate of inflation minus the domestic rate of inflation) and of the rate of growth of world's real income. It must be emphasized that  is the income-elasticity of exports. Equation (1.7) shows the growth rate of real output as a function of the growth rate of exports. In this setting, coefficient  must be understood as the non-resident autonomous expenditure multiplier. Equation (1.8) shows the rate of change in nominal exchange-rate as a linear function of the difference between domestic nominal interest rate and the international nominal interest rates adjusted by the country's risk premium. So here it is assumed an economy where prevails a floating exchange rate regime in a context of restricted capital mobility due to the existence of some form of capital controls.
Equations (1.9) and (1.9a) presented the monetary policy rule adopted by the Central Bank. In equation (1.9) it can seen that the nominal interest rate set by the Central Bank in period t has three determinants. The first one is the long-run equilibrium value for nominal interest rate, given by the sum of international interest rate and the risk-premium. The second component is the difference between actual rate of inflation and the target rate of inflation for period t. The third and last determinant is the difference between the actual growth rate of real output and the growth rate of productive capacity. In this setting, it is supposed that the Central Bank will change the nominal interest rate relative to its equilibrium value in order to achieve two policy objectives: kept inflation in line with target inflation for that period and to minimize the gap between the actual growth rate of real output and the growth rate of productive capacity. Equation (1.9a) shows that the Central Bank adjusts slowly the actual value of nominal interest rate to the desired value of this rate, determined by equation (2.9). This equation is a simple formalization of the stylized fact about the behavior of the Central Banks in the operation of monetary policy, according to which Central Banks try to avoid sudden changes in nominal interest rates, in order to minimize interest-rate volatility (cf. Barbosa, 2004, p.105) .
Finally, equation (1.10) shows that inflation target for period t is a weighted average of the rate of target inflation for period t-1 and the long-run inflation target. In this setting it's assumed that Central Bank operates monetary policy in order to produce a gradual convergence of actual inflation to the long-run inflation target, defined in an exogenous way.
It can be shown that the reduced form of the model presented so far is given by the following system of equations:
The steady-state solution for the model presented by equations (2.9b)-(2.13) is such that ; and (1.14). Getting (1.14) in (1.11) yields the following expression
In words: the long-run equilibrium value for nominal interest rate is equal to the sum of the world's nominal interest rate and the risk-premium. In the long-run, nominal rate of interest is independent of monetary policy.
From (1.12) results the following expression:
Equation (*) shows the long-run equilibrium value for the growth rate of real output. It's easily seen that long-run growth rate depends on two factors: the growth rate of world's income and the difference between the level of inflation in the rest of the world and the domestic rate of inflation. In this framework, money is not super-neutral, since changes in the rate of inflation (relative to the international level) has a persistent effect over the growth rate of real output. Since the relation between inflation and growth is negative, monetary policy will promote a robust longrun growth if and only if it keep inflation al low levels in comparison to the level prevailing in the rest of the world.
From (2.9b) we get the following expression:
Based on (**), it can be noticed that long-run equilibrium rate of inflation will be equal to long-run target if and only if real output and productive capacity are growing at the same rate.
In order to determine if in lation will converge to its long-run target, it's first necessary to calculate the expression for f   Y Y . Getting (*) in (1.13) yields:
Subtracting (*) from (***) yields the following expression:
Getting (2.2) in (**) yields at:
In equation (2.3) can be observed that, in general, long-run equilibrium rate of inflation is different from its long-run target. Convergence will only occur if 0 2   ; i.e., the weight of differences between growth rates of real output and productive capacity in the Taylor's rule must be set equal to zero. This result is a natural consequence of the Tinbergen's Economic Policy Theorem, according to which there must be equality between the number of policy goals and the number of policy instruments. Since, in the model at hand, Central Bank has only one instrument of monetary policy -the nominal interest rate -there must be only one goal for monetary policy: to control the rate of inflation.
Considering the fulfillment of the sufficiency condition for convergence of inflation to its long-run target, it's now necessary to turn the attention to the analysis of the behavior of the gap between growth rate of real output and the growth rate of productive capacity. A balanced growth path requires the equality between both rates in order to guarantees a constant rate of capacity utilization in the long-run.
Subtracting (2.1) and (2.2) in (2.3) yields the long-run equilibrium value of the gap between growth rate of real output and the growth rate of productive capacity, which is given by the following expression:
The first two terms of the right-hand side of (2.4) are both positives 12 , but the third term is negative, so the long-run equilibrium value of the gap must be positive or negative. However, the gap between the two rates is a function of the value for the long-run inflation target. Central Bank can set the value for the long-run in order to guarantees the equality between the growth rate of real output and the growth rate of productive capacity. In this setting, we can define the Balanced
Growth Rate of Inflation (BGRI) as the inflation rate that guarantees the equality between the growth rate of real output and the growth rate of productive capacity 13 . The BGRI ( ) is determined by the following expression:
In equation (2.5) we can observe BGRI is a function of the international rate of interest, the growth rate of world's income and international rate of inflation. From this reasoning, we can conclude that BGRI have to be set taking in consideration the conditions prevailing in the world economy, or otherwise the long-run target could be set in a level to high or to low for a balanced growth path to exist.
In sum, the analysis of the steady-state solution of the model at hand allowed us to reach the following conclusions:
 There is an inverse relation between the growth rate of real output and the rate of inflation, given the growth rate of world's income and the international rate of inflation.  The convergence of inflation rate to its long-run target requires that Central Bank has only one goal for monetary policy: to control inflation. This is equivalent to set a weight equal to zero for the gap between the growth rate of real output and the growth rate of productive capacity in the interest rate rule.  A balanced growth path requires that Central Bank set a long-run target for inflation that is flexible and adjustable to the conditions prevailing in the word's economy. In particular, the long-run inflation target must be increased in periods of increasing levels of international interest rates and/or decreasing growth rates of world's economy.
The institutional arrangement, by setting the way the central banks uses its instruments, gives to the ITR a tight or flexible fashion, as its was shown in Section 2. This "institutional flexibility" is equivalent to the flexibility required by the CB to set its long-run inflation targeting: the tighter the regime is, lesser are the possibilities for the CB to adjust the long-run inflation target to the situation prevailing in the world economy. According to the model developed in this paper, a tighter ITR would make difficult or impossible for the CB to adjust the long-run inflation target when it is required to do so, what would produce (permanent) losses in terms of output growth. The next section looks for empirical evidence to these issues.
Econometric evidence about the relation between ITR institutional design and economic growth
A wide inspection of the many particular features of monetary policies of ITR countries turns possible to establish the existence of some patterns of institutional ITE formatting and the resulted outcomes for each country. However, the visual inspections of graphs or history analysis just offer some plausible interpretations, without allowing any statistically significant inference. This section of the paper intends to investigate if some institutional features of ITR, in special the institutional flexibility of the regime, have any relationship with output growth by estimating panel with data from the countries' experiences. The data was collected from the World Penn Table 6 .2 built by Heston and Summers in 2006. The sample consists of 22 countries 14 time series, and it is restricted to the countries that officially adopt the ITR regime. The sample panel has time series from 1991 to 2004, a period that covers comprehensively the official central banks' adoptions of IT around the world.
The panel analysis estimation has its advantages over the conventional cross-country regressions. In cross-country regressions, it can be estimated only those factor that are tangible enough as to be determined as internationally comparable indicators. However, as underlined in Nelson (1998), intangible effects derived from the countries' social organizations and its institutions -social aspects that are not directly measured -have also its importance in economic growth. Taken into the analysis of the individual effects of the countries, the panel estimations allows the heterogeneity specific effects of the countries that cannot be observable, and whose that one can be reasonably assume to stay constant along the period of the investigation (Peneder, 2004) . The use of a dynamic model has the advantage of allowing that the changes in the regimes of ITR, captured by the categorical variables, have its impacts evaluated in the short and in the long run.
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In the case of growth model estimation, there are several features that motivated the dynamic panel procedure. It must be outlined first the autocorrelation and persistence in the data, which is high in growth models, requiring a dynamic estimation. Second, the nature of the data suggests that the model is likely to have idiosyncratic differences between countries that are relatively constant through time. Under these circumstances, a solution is the use of conventional instrumental variables and Generalized Method of Moments (GMM) estimators. It is well known that the Arellano-Bond estimator is in most specifications more efficient than other instrument variable estimators, in special in macro panels of the kind studied in this paper (Judson et. al, 1999) .
Hence, the growth model is specified dynamically with the introduction of the dependent variables lagged in two periods. However, the direct inclusion of the lagged variables induces a correlation between the stochastic errors and the lagged dependent variable. There are several technical procedures to work with this specification problem: the generalized method of momentums (GMM) of Arellano-Bond (1991) is thoroughly applied in dynamic panel model with short period data. This feature is quite appropriate to the investigation of this paper and used to the panel estimates. The procedure of this method is taking the first-differences from the dynamic model regression equation as a means to remove unobserved time-invariant country-specific effects. Then, the right hand side variables are instrumented in first difference equations using levels of the series, lagged two periods, or more. This procedure has an underlying hypothesis, tough: that is done "under the assumption that time-varying disturbances in the original levels equations are not serially correlated" .
The regressors can be divided in two groups for explanation of the output growth. The first one explains growth in the spirit of the Kaldorian cumulative causation model presented in the previous section of this paper. On testing the effects of ITR flexibility on growth, the inclusion of these variables control the effects on growth induced by demand-side factors, leaving a ground for monetary policy effects. The second group of variables consists of dummies built to proxy ITR flexibility.
The Table 2 at the end of the text presents the estimates for the aggregate output per capita. The Sargan test is satisfied for all specifications, and so is the test for correlation of second order, being rejected. For all the specifications, it is found that growth variables have its expected signs and are significant.
Ten specifications of the model were estimated; the variables were included one by one along the different equations and combinations. The specifications (I-V) include only the ITR flexibility to the panel model, testing the correlation between them and growth. In (V-IX), the demand-side growth variables are added. The several specifications test the econometric consistency of the estimated results. Also, this many equations allow one to identify the importance of a particular variable when a specification is changed.
Within the first group of variables, is tested the relationship between growth and demand-side variables in the spirit of the Kaldorian modified model of the early section. For this intent, as first step, the output growth lagged two periods is included as exogenous variables, t -1 e t -2. According to the cumulative causation model, the lagged output has a positive impact on the current output due to its positive influence over the labor productivity. In all specifications (I-IX), the lagged output growth is positive and statistically significant. The output growth lagged two periods appears with negative and significant sign in all specifications, with absolute level smaller than the t -1; these sign result replicate, therefore, the cyclical cumulative structure of the Kaldorian model (see equation (1.12) ).
The growth of investment as a share of output is tested as current and lagged period. The importance of investment expenditures on demand or supply side to the keynesian models is well known and does not need any further comments (in the model presented here, there is a direct relationship with the steady-state output level, as shown on equation (1.2)). In all of the specification where investment growth is included, the results estimated are positive and significant, both to the current and to the lagged variable. The small magnitude of its coefficients, though, as for all the demand-side growth variables, is due to the limited period of the sample and to the difficulty in including more lags, in face of the consequent losses in statistical degrees of freedom, which have negative influence over the statistic stability of the model and its maximum likelihood convergence. In fact, this "problem" is extended to all demand-side growth variables; the intuition underlying these results is that the demand-side magnitude of effects over growth takes a larger time to act; henceforth, more lags were need than the sample allows. On the other hand, the magnitudes of the monetary variables, that have well known faster effects over the output path, appear in the panel results with larger coefficients.
The variable growth of exports+imports as share of the GDP is used here as a proxy of the positive importance of exports share to output growth underlined by the model presented in the previous section before 16 . The signs of this variable alternate in different specifications; the general result is of very small level, although statistically significant. The small frequency of the data and of the lags needed for this variable estimation appears again as the data deficiency to model the demand-side growth.
The growth of exchange rate appears in the results negatively associated to the GDP growth taxes and statistically significant, although in a small magnitude. That is, the results show that the exchange rate appreciation has a negative relationship with GDP growth.
In the specification (V), the categorical variable "IT Adoption" is introduced as a way to test if there is correlation between IT formal adoption and output growth. The results are not statistically significant at a level of 10%. It should be underlined that many attempts of grouping the countries and segregating the sample were accomplished to find a possible significant relationship for this variable. The small sample resulted (many countries adopted ITR only recently) and the inevitable missing values, however, made unfeasible the estimations for those experiences. Hence, according to the results, there is not a significant statistical relationship between ITR and the performance of output growth of the countries. It is important to notice that, as the several countries periods of adoption (and abandonment) of ITR differs, the "IT adoption" variable has many missing values, since in the period that a country has not adopted the ITR, the dummy in consideration is not determined. This happens to the ITR flexibility proxies also.
Is not an easy task to test ITR institutional flexibility: data limitation and few accesses to central bank procedures turn difficult an accurate construction of these variables. Taking that into account, the variables chosen to describe ITR flexibility are: "Core Inflation Target", "Adoption of One Year Horizon" and "Target Losses 17 ". Following the established positive relationship between appropriate flexibility of the monetary policies and growth presented in this paper, these proxies are used as a way to characterize, in a approximate way, the ITR flexibility necessary to adapt the economy to adverse exogenous shocks and to preserve the output growth. According to this intuition, that formatting of regimes that allows a larger degree of monetary policies flexibility (but a bounded flexibility under the IT postulates) will have positive outcomes over the path of countries' growth 18 . The intuition behind these proxies that links them to the model in the previous section is as it follows: i) Central banks that adopt core inflation target are more likely to be less reactive to volatile price shocks and more able to adapt itself to the worlds' current state and its impact over the economy; ii)
A short horizon of converge to the target, as one year, reduces the space for the central bank set its instruments in a flexible way when it is necessary; iii) "Target Losses" is a (imperfectly) proxy of tight regimes or too ambitious targets that limits the central banks discretionarity to adverse economies' scenarios. As it can be seen, these proxy dummies follows the Kaldorian growth model main intuitions in testing ITR flexibility: a balanced growth path requires that the monetary authorities have institutional space to set a long-run target for inflation that is flexible and adjustable to the conditions prevailing in the word's economy. The specification (I-IV) includes three categorical variables: "Core IT", "Adoption of one year of time horizon" and "Target Losses" in several combinations. As it was seen extensively in this work, a large space that the central banks have to draw institutionally its IT regime as "tight" or "flexible" can be, in a simple way, summarized in the way that it is chosen the format of these three items.
The variable "Core Inflation" appears with positive and significant sign in all specification it is included. This could possibly mean that de adoption of core inflation targeting is a positive factor for output growth, compared with those countries that use headline inflation indexes. The reason was discussed along this paper: as core inflation is a price index with smaller volatility than the headline inflation, the monetary authorities need not to worry with price movements that are merely temporary. Hence, the policy instrument is called into action only when a real positive trend of price behavior is evident. So, the monetary policy in this scenario reacts with policies that promotes demand contention and has its negative impact over the economic activity lesser than that on countries with headline inflation targeting, ceteris paribus.
The negative and significant sign for the variable "one year horizon" for all the specifications outcomes suggests that such a short term for the target convergence to some countries -tighter regimes, looking for monetary policy consolidation, for example -pays a cost in terms of performance of economic growth. The variable "Target Losses" also appears with negative sign. A probable explanation for this result is that the target loss is a negative sign for the monetary policy credibility. When there is a target loss, the monetary authorities would need to react with a drastic subsequent correction in interest rates that undermines growth. It's important to notice that a short convergence horizon increase the 17 It is important to underline that the variables "Core Inflation" and "Adoption of One Year Horizon" describes directly the institutional regime flexibility: those countries which adopt core inflation are more likely to react less to impacts of volatile prices; besides, those that adopt the shortest regime of one year for inflation convergence to target constitutes a "tight" monetary policy. Finally, the variable "Target Losses" is an indirect attempt to capture the ITR tightness: one can relate the result of the target loss -possibly being resulted from too ambitious goals or too short periods of convergence from "tight" monetary politics -to the outcomes in terms of output growth of the countries. All the categorical variables were forwarded one period, as an approximate way of capturing the well known lagged monetary effects over the output behavior. 18 Evidently, a bounded flexibility, under the limits of a monetary regime that is in its origins worried with low inflation rates.
possibility of the central bank not to hit the target; this fact could possibly be one of the channels by which the one year horizon arrangement is a negative factor to economic growth 19 .
Conclusions.
The ITR dissemination since early 90's and the success of most ITR countries in keeping low inflation rates gave birth to extensive literature, from which one can establish certain consensus in respect to the virtues of the new monetary framework for controlling inflation and credibility building. It was seen in this work that the ITR adoption can be made can be according to many different institutional framework design. The chose made by the central Banks of its ITR institutional arrangements is strongly related to the trade-off between flexibility and credibility faced by the monetary authorities for the time of the adoption of the ITR. This trade-off and its results in ITR institutional arrangements chosen by central banks can lead to "flexible" or "tight" ITRs, depending upon the emphasis that monetary authorities gives, in one hand, to the flexibility virtues of ITR, or in the other hand, the credibility associated to monetary regimes that looks for tough reputation.
This paper intended to evaluate the role of ITR institutional arrangements for the growth performance of ITR countries. The main idea of the paper was to test if the ITR institutional flexibility has any impact over output growth. The results support the hypothesis that the adoption of core inflation indexes, the establishment of a convergence horizon for targeting longer than the minimum (one year), and the ability of central banks in avoiding target losses are positive factors to preserve a strong and sustainable economic growth of ITR countries. As an indirect corollary of these results we can establish that a looser monetary policy has a positive effect over output growth, demonstrating in empirical level the long-run non-neutrality of money, which appears to be the main theoretical proposition of Post-Keynesian economics (CWJMK, Vol. XIII, pp.408-409). 121  121  121  121  121  121  121  121  121   Number of Countries  22  22  22  22  22  22  22  22  22 ***, ** and * mean significant at the 1%, 5% and 10% confidence level respectively. The standard errors are in braces.
